INTRODUCTION
For the complete alignment of teeth and for achievement of ideal interocclusal relationship between the dental tissue and bony tissue, orthodontic treatment is carried out. It increases the self-confidence of the patients by improving the speech, mastication, and facial esthetic appearance of the patient. This further leads to improvement in the quality of life of the patient. 1 As in the case of other treatment modalities, orthodontic treatment is associated with certain other risk factors and problems. However, if we compare these risk factors with risks involved in other surgical treatment cases, problems and their associated risks associated with orthodontic treatment are comparatively less. 2 Complications and problems associated with orthodontic treatment are divided into two types: Local complication and systemic
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complication. Discoloration of teeth, demineralization of the hard tissue, periodontal pathologies include the local complications, while systemic complications include allergic reactions and infective endocarditis. 3, 4 For the ideal success of orthodontic treatment therapy, one of the most important contributing factors is periodontal health. The most common type of complications associated with orthodontic treatment is periodontal complications. Furthermore, good periodontal health is promoted by ideal alignment of teeth which are easier to clean and maintain. Gingivitis, periodontitis, gingival recession, or atrophy are the common periodontal complications encountered. 5 Results from the past literature have shown that orthodontic forces can induce the inflammation of the periodontal tissues. 6 Signs of dentin and cementum resorption are shown by teeth which have undergone endodontic therapy. Affected areas of the endodontic teeth in which resorption occurs are frequently associated with the accumulation of the granulation type of tissue. Similar type of resorption is reported to occur in the teeth which have undergone orthodontic treatment. 4, 6 Hence, we planned the present study to assess the effect of orthodontic treatment on the periodontal health of endodontically restored tooth.
MATERIALS AND METHODS
The present study was conducted in the Department of Orthodontics of the dental institution and included assessment of 80 patients who underwent orthodontic treatment from January 2010 to January 2016. Ethical approval was taken from Institutional Ethical Committee and written consent was obtained after explaining in detail the entire research protocol. All the patients were divided broadly into two study groups: groups I and II. Group I included patients with the absence of endodontically treated teeth while group II included patients with the presence of minimum of one endodontically restored tooth. Further, for group II patients only those patients in whom maxillary central incisors were resorted endodontically were included. Both the groups consisted of 40 patients each.
Inclusion criteria for the present study included:
• Patients with complete dentition status excluding third molars • Patients in which minimum time period from completion of orthodontic treatment to the time of evaluation is more than 1 year • Patients with negative history of any systemic illness • Patients without any history of known drug allergy
Complete oral prophylaxis of all the patients was done before the starting of the orthodontic treatment followed by instruction for the maintenance of oral hygiene. Complete examination of the patients was done before the commencement of orthodontic treatment. Follow-up examination of the patients was done at 8-20-month time. Examination of the periodontal health of the patients was done using the community periodontal index of treatment need (CPITN) around the selected teeth using the World Health Organization probe. 7 All the values were recorded during the preorthodontic time, postorthodontic time, and after the first 6 months of starting of the orthodontic treatment. Consultant and experienced periodontists were employed for the assessment of the periodontal health of all the individuals included in the study. All the results were recorded separately and analyzed by Statistical Package for the Social Sciences software version 17.0. Chi-square test and Student's t-test were used for the assessment of level of significance.
RESULTS
Preortho CPITN score of patients on both the study groups is shown in Table 1 . A total of 28 patients in group I and 25 patients in group II had score of 1, while 10 patients in group I and 12 patients in group II had score of 2 respectively. Two and three patients of groups I and II had score of 3 respectively. None of the patients of both the groups had score of 4. Nonsignificant (NS) results were obtained while comparing the CPITN score in between the two study groups when measured at the preortho time. A total of 24 and 23 patients of groups I and II and 14 patients each of groups I and II had CPITN score of 1 and 2 respectively. None of the patients of both the study group during the orthodontic treatment had score of 4. Only two and three patients of groups I and II had score of 3 respectively (Table 2) . While comparing the CPITN score in between the two study groups during the intraortho time period, NS results were obtained. A total of 22 patients each of groups I and II had CPITN score of 1, while 15 patients of group I and 14 patients of group II had score of 2 respectively (Table 3 and Graph 1). Nonsignificant results were obtained while comparing the mean CPITN score in between the two study groups when measured in the postortho period.
DISCUSSION
To complete the orthodontic treatment with minimal damage to the tooth, supporting structures is one of the primaries of the orthodontic treatment. Although unavoidable, root resorption is most commonly seen in teeth subjected to orthodontic forces. 8 Variability in the individuals' biological status, genetic predisposition, and the quantity and type of orthodontic forces influences the apical root resorption. Furthermore, reported cases from the literature show that undesirable complications associated with orthodontic treatment include apical root resorption and periodontal problems. 9 A treatment challenge can be imposed while performing orthodontic tooth movement on the endodontically restored teeth. Endodontically treated teeth might be present due to deep carious lesion or trauma. Rehabilitation of misaligned teeth and alignment of teeth following trauma are the possible reasons for patients seeking orthodontic treatment. Sometimes, the clinicians can be unsure regarding the precautions involved or alteration of the treatment protocol while planning the orthodontic treatment in root canal-treated teeth. 10 Hence, we planned the present study to assess the effect of orthodontic treatment on the periodontal health of endodontically restored tooth.
In the present study, we observed that during the preorthodontic time period, the majority of the patients in both the study groups had a score of 1 (Table 1) . During the intraortho time, the majority of patients had a score of 1 (Table 2) . Furthermore, NS results were obtained while comparing the mean CPITN score during the pre-, intra-, and postortho time in between the two study groups (Table 3 and Graph 1). We could not find any study in the literature that has compared the periodontal health of endodontically treated teeth and vital teeth in patients undergoing orthodontic treatment. However, when compared between endodontically treated teeth and vital teeth in patients undergoing orthodontic treatment, Nasir et al 7 could not find any significant difference in the degree of root resorption in between the two study groups.
Esteves et al 11 radiographically assessed the degree of root resorption in patients with teeth treated with root canal therapy and in patients with untreated teeth undergoing orthodontic treatment. They assessed records of 25,000 patients, out of which, they selected 16 patients that met the inclusion and exclusion criteria. Only those cases in whom maxillary central incisor was present were selected, which was endodontically restored before the commencement of orthodontic treatment. They did not observe any significant difference between the amounts of apical root resorption in the individuals of the two study groups. Ioannidou-Marathiotou et al 12 conducted a meta-analysis to assess the impact of orthodontic treatment on the resorption of endodontically restored teeth in comparison with vital teeth. They conducted a systemic review involving 18 electronic databases and searched relevant data and observed that only 6 papers met the inclusion and inclusion criteria. Less amount of root resorption was observed in the endodontically treated teeth in comparison with the vital teeth in patients undergoing orthodontic treatment. Spurrier et al 13 assessed the difference in the amount of root resorption occurring in endodontically treated teeth and vital teeth in patients undergoing orthodontic treatment. They examined a total of 43 patients and observed a significantly higher degree of root resorption in vital teeth in comparison with the teeth restored endodontically. They also observed a significant difference in the degree of resorption in control teeth in males in comparison with females. Han 14 assessed the impact of orthodontic treatment on the periodontal health of patients and also comparatively evaluated the orthodontic treatment with fixed appliances (FA) with clear aligner treatment (CAT) in Graph 1: Pre-, intra-, and postortho CPITN score in patients of both the study groups periodontitis patients. They evaluated a total of 35 patients who underwent orthodontic treatment and later underwent FA or CAT. They compared the clinical parameters at baseline and after the commencement and finishing of orthodontic treatment. They observed that after the orthodontic treatment, there was a significant improvement in the overall plaque index score, gingival index score, and the probing depth. An overall improvement in bone level was also seen. However, they observed NS difference in the bone level changes in the FA group and the CAT group.
From the results, they concluded that periodontal health of the patients can be improved greatly by combined periodontal therapy and orthodontic treatment. Nasir et al 7 evaluated the impact of orthodontic treatment on the periodontal health of young patients.
They assessed a total of 50 patients that were randomly selected from the department of orthodontics that were undergoing orthodontic treatment. They evaluated the CPITN of the patients to assess their periodontal health. They observed signs of periodontal diseases in patients undergoing orthodontic treatment. They observed a strong relationship between the duration of orthodontic treatment and the progression of periodontal diseases.
CONCLUSION
From the above results, the authors concluded that in the patients undergoing orthodontic treatment, having endodontically resorted teeth, no difference exists in relation to the periodontal health. However, future studies are required for further exploring this field of dentistry.
